Abstract. A novel and universal computational method for obtaining the dynamic stiffness and damping coefficients of the fixed-tilting pad mixture bearing used in heavy-duty gas turbine is given, then the effects of bearing parameters such as eccentricity and perturbation frequencies on those dynamic coefficients are studied.
Introduction
Although fixed-tilting pad mixture bearings are widely used in F type heavy-duty gas turbines [1] [2] [3] , the theoretical prediction of the dynamic coefficients of fixed-tilting pad mixture bearings is still a difficult problem because of its structural complexity [4] . A fixed-tilting pad mixture bearing as shown in Fig.1 is used in some F type heavy gas turbine. The structure integrates the excellent performance of the upper fixed pad and the two titling ones in order to improve the stability of the bearing. Bearing parameters are expressed as follows. In order to analyze the dynamics of the rotor system，A partial derivative method is used to obtain the stiffness and damping coefficients to characterize dynamic oil film force of the bearing.
Representation of dynamic oil film force of the mixture bearing
Representation of dynamic oil film force of the upper fixed pad. Within the linear range, the dynamic oil film force of the upper fixed pad, as well as the general fixed tile bearings, can be characterized using its eight dynamic stiffness and damping coefficients as Where ij k and (,,) ij dijxy = express eight linear the stiffness and damping coefficients of the first pad, ,, xyx & and y & are perturbation displacements and velocities at the jth particle, xj F and yj F express dynamic olm film forces at the jth particle.
Representation of dynamic oil film force of the tilting pad. Considering the two lower tilting pads, its dynamic oil film force is not only related to the rotor perturbation, but also closely related to the tile angle disturbance around its pivot swing. Radial perturbation displacement of the titling pad is not considered to obtain dynamic coefficients with the same perturbation prequency of the rotor and bearing, by means of partial derivative method. The dynamic bearing oil film force of the ith tilting pad can be expressed as 
（11）
So the dimension equivalent dynamic stiffness and damping coefficients of the fixed-titling pad mixture bearing can be expressed as , y denotes clearance ratio of bearing.
Then the dimension equivalent dynamic stiffness and damping coefficients of the fixed-titling pad mixture bearing can be expressed as 
Dynamic Performance of the fixed-titling mixture bearing
The amount dynamic stiffness and damping coefficients of the mixture bearing is calculated using the proposed method to analysize the influence of the eccentricity and the perturbation frequency upon the results. Fig.2 illustrates the variations of the amount dynamic stiffness and damping coefficients of the mixture bearing with eccentricity for static load at 00 m . = . It can be found that the amount dynamic stiffness and damping coefficients increase with 0 e increasing and the cross damping coefficients have little changes.
(a) dynamic stiffness (b) damping coefficients Fig.2 Changes of dynamic stiffness and damping coefficients with the eccentricity at m=0 Fig.3 and Fig.4 depict the influention of the perturbation frequency of the rotor and pads upon the dynamic coefficients. it is observed that the dynamic stiffness and damping coefficients are closely associated with the perturbation frequency. The amount dynamic stiffness coefficients decrease while the amount dynamic damping coefficients increase with perturbation frequency increasing at lower frequencies. The values of dynamic stiffness and damping coefficients become steady with higher perturbation frequency increacing. 
